Endometriosis is a gynaecological disorder characterized by increased number and activation of peritoneal macrophages and release of macrophage-derived cytokines and growih factors. The aim of our werk was t(5 study the level of neopterin and interleukin (TL)-10 in peritoneal fluid and serum of women with endometriosis in relation to stage of disease. Concentrations of neopterin and IL-10 were measured by enzyme linked immunosorbent assay in PF and serum of 58 women; 43 with endometriosis and 15 without endometriosis. In our study presencc of neopterin in PF of women with endometriosis whereas neopterin could not be detected in the control group. Neopterin serum concentrations were significantly higher in affected women compared with control. Significantly increased neopterin concentrations were observed in peritoneal fluid and serum of women with advanced endometriosis. The mean peritoneal fluid and serum IL-10 concentrations were significantly higher ainong studied women than control. In women with early endometriosis, significantly increased concentration of IL-10 in peritoneal fluid and serum was observed. In conclusions, both increased concentrations of neopterin and IL-10 in the peritoneal fluid and serum suggest an important role of these Compounds in pathogenesis of endometriosis and indicate an enhanced macrophage activity in this disease.
Introduction
are the predominant type of cells (6) . Activated peritoneal macrophages secrete various local products, Endometriosis is a common non-malignant gynaesuch as cytokines and growth factors. Recent investicological disorder, affecting at least 10% of women in gations have demonstrated mcreased concentrations of reproductive age and up to 50 % of women with infermacrophage-derived cytokines in peritoneal fluid, such tility (1) . It IS defined as the presence and growth of as interleukin (IL)-l, IL-6, tumour necrosis factor viable glands and stromal endometrial tissue outside (TNF), and vascular endothelial growth factor (VEGF) the uterine cavity (2) . The pathogenesis of endometrio- (7, 8) . Neopterin and IL-10 are also secretory products sis is still unclear, Various theories have been proposed of activated macrophages (9, 10) . AU these factors may to explain the presence of ectopic endometrium in peribe responsible for proliferation and differentiation of toneal cavity: Implantation theory, genetic predisposiectopic endometrium tissue and may lead to devcloption or anomalies in the structure and proliferation of ment of endometriosis. endometrial tissues (3) .
The aim of our work was to study the conccntraMany studies have demonstrated that disorders of tions of neopterin and IL IO in peritoneal fluid and immune response and immunological components in serum of women with endometriosis in relation to peritoneal fluid of women with endometriosis play an stage of disease. For this purpose, concentrations of important role in the maintenance and development of neopterin and IL-10 in peritoneal fluid and serum of this disease (4) . Endometriosis is characterized by women with and without endometriosis were measincreased numbers of immunocompetent cells in periured. toneal fluid of affected women (5 (12, 13) . The concentration of neopterin in body Iluids is a sensitive indicator of macrophages activation and may provide information about activation of Thl lymphocytes mediated cellular immune response (11, 14) . Increascd concentrations of neopterin m serum or urine have been found in bacterial or viral infections, autoimmune diseases, such as ihyroid disorders, transplantations, malignant diseases, such as gynaecological cancers, and in renal disorders (15, 16, 17) . IL-10, product of Th2 cells and macrophages, is an immunoregulatory cytokine that exerts multiple effects on immune responscs (18) . The suppressive effect of IL-10 plays an important role in the domination of Th2 response and Inhibition of Thl response and activated the growth and differentiation of B cells (19) . Moreover, IL-10 blocks presentation of tumour antigens by antigen presenting cells (20) . Generally, IL-10 plays an important role in a number of human diseases including innammation, autoimmunity and malignancies (21, 22) .
Materials and Methods
Fifty-eight women between 20 and 37 years of age (mean age: 27.4 ± 3.7) undergoing laparoscopy either für infertility or for tubal ligation were included into this study. All women were patients of IV Clinic of Obstetrics and Gynaecology, Silesian Medical Academy, Poland. Nene of these women received any hormonal treatment during the 3 months preceding the laparoscopic Operation. The surgery was perfonned during early follicular phase of the menstrual cycle, directly after menstruation. All studied women had regulär 28-32 day's menstrual cycle. Forty-three women had endometriosis, which was histological confirmed. Women with endometriosis, including early (stage I and stage II, n=27) and advanced (stage III and stage IV, n=16) stages, were scored by the revised American Fertility Society (rAFS) Classification (23) . Fifteen fertile women requesting tubal ligation and who did not any evidence of endometriosis or inflammation in peritoneal cavity were identified as the control group. The Ethical Committee of the Silesian Medical Academy according to the Dcclaration of Helsinki approved this study.
Preparation of peritoneal fluid and serum
Peritoneal fluid was aspirated at the time of laparoscopy from the posterior cul-de-sac into sterile tubes. Fluid samples were processed by centrifuge at 400 X g for 10 minutes. The blood sampling was collected by peripheral venipuncture and centrifuged at 1000 X g for 10 minutes. The clarified peritoneal fluid supernatants and serum were stored at -70oC until the concentrations of neopterin and IL-10 were detcrmined.
Detection of neopterin and IL-10
concentrations Before the estimation of neopterin serum concentrations, factors, which can be cause of non-specific increased of neopterin concentration, must be climinated. The most important of those factors is impaired function of kidney. Measurement concentration of Creatinine excludes kidney-specific increased neopterin concentrations (24) . In all studied women the serum Creatinine levels were determincd using autoanalyzer VITROS 250 and CREA-Creatinine slides (Ortho Clinical Diagnostics Inc. -USA). Creatinine concentrations between 62.0 and 106.0 mmol/1 were considered as normal. Creatinine serum concentrations among all studied women were within normal ränge.
The levels of neopterin and IL-10 in peritoneal fluid and serum were determined by cytokine-specific enzyme-linked immunosorbent assay ELISA usmg commercial tests. All determinations were performed in duplicates, according to the manufacturer's instruction. The absorbance was determined using the plate reader ElxSOO (Biotek Instruments, Minneapolis -USA). The concentration of neopterin was determined using Neopterin ELISA kit (IBL, HamburgGermany). The sensitivity of the kit was 0.7 nmol/1. The level of IL-10 in peritoneal fluid and serum of studied women was determined using Endogen Human Interleukin-10 ELISA kit (Endogen Inc., Woburn -USA). The detection limit was 3 pg/ml.
The data are shown as mean ± Standard deviation (SD). In Statistical analysis Mann-Whitney U-test for non-parametric data and Student t-test for parametric data were used. Correlations were evaluated with Pearson's test and presented as correlation cocfficient (r). A p <0.05 was considered statistically significant. Statistical calculations were performed using Statistica for Windows, Version 6.0.
Results
Concentration of neopterin and IL-10 in peritoneal fluid and serum of patients with endometriosis and in normal controls are shown in Table 1. and Table 2 The mean peritoneal fluid and serum IL-10 concentrations were significantly higher in studied women than in control group (19.2 ± 4.5 versus 3.6 ± 2.0 and 12.6 ± 4.5 versus 2.5 ± 2.2 pg/ml; p <0.0001). The significantly higher peritoneal fluid and serum concentration of IL-10 was detcrmined in early endometriosis than in advanced stage of the disease (p <0.001). In studied women significant positive correlation between peritoneal fluid and serum concentration of lL-10 was found (p <0.001, r=0.51; Fig.  Ib) . .Additionally, in peritoneal fluid of women with endometriosis marginally statistically significant negati\ c correlation between concentration of neopterin and IL-10 was observed (r= -0.26, p <0.05; Fig. 2 ). We did not find any correlation between neopterin and IL-IO concentrations in serum of studied women.
Discussion
Recent studies have suggested a determining role of the functional changes in local immunological response in women with endometriosis. The peritoneal fluid of affected women contains a greater than normal number of activated macrophages and macrophagederived secretory products (4) . In this study, concentrations of neopterin and IL-10 in peritoneal fluid and serum of women with or without endometriosis werc measured. We observed the presence of neopterin in peritoneal fluid of women with endometriosis whereas no neopterin was detected in hcalthy female controls. It suggests augmented local production of neopterin by activated peritoneal macrophages of affected women. To cur knowledge, no previous studies have investigated peritoneal fluid and serum neopterin concentrations in women with endometriosis.
Several clinical studies have demonstrated that sy.stemically increased neopterin production in body flu ids is a sensitive indicator for cellular immune activation. Increased levels of neopterin were observed in inflammation, autoimmunity and neoplasms (11, 14) . The most striking Observation from investigations on malignant tumour diseases is that neopterin concentrations proved to be a significant and independent predicator of patient survival (25) . In gynaecoiogicai disorders increased concentration of neopterin werc also observed. This was shown, e.g., in carcinoma of the uterine cervix (26) or the ovarian cancer (17) .
A biological function of neopterin derivatives is not fully understood, but recent .studies siiggest a potential role of neopterin in redox systems (27) . Neopterin is an important factor in oxygen free radical-mediatcd Peritoneal fluid 30 One of the most important inhibitor of neopterin synthcsis is IL-10. The concentration of this cytokine was also measured in this study. We noted a significant mcrease in level of IL IO in peritoneal fluid and serum from women with endometriosis than in the control group. Recently studies also demonstrated an elevated level of this cytoidne in peritoneal fluid of women with endometrio.sis (34, 35) . In addition to this, the higher amounts of IL-10 in peritoneal fluid of women with ev\domett\osis conelaved IL-10 t\hoTO-cleic acid (mRNA) expression in the cells presented in peritoneal fluid of affected women (36) . In contrast. other authors did not observe any differences in peritoneal fluid and serum IL-lü levels between women with and without endometriosis (37, 38) . Even though, both basal and lipopolysaccharide (LPS)-stimulated IL-IG production by peritoneal macrophages from women with endometriosis were significantly greater than normal (38) . The most Immunologie changes observed in this study were noted in the early stage of endometriosis, but not in the advanced stage of the disease. Other studies also indicated increased production of IL-10 by peritoneal macrophages of women with early endometriosis rather than in stage III and IV of endometriosis (34, 39, 40) . However, no differences in ihe amounts of IL-10 in either peritoneal fluid or peripheral blood from women with superficial and dceply inllltrating endometriosis were also reported (36, 41) . Examination of Hsu et al. (42) and Braun et al. (43) indicated that endometriosis had no effect on the synthesis of IL-10 by peripheral blood monocytcs. Our findings of higher concentrations of IL-10 in peritoneal fluid than in serum also confirm the local character of endometriosis.
IL-10 is an important cytokine that can regulate the Th cells to direct Thl or Th2 dominance. Hsu et al. (42) investigated the expression of Thl (IL-2 and IFN-y) and Th2 (IL-4 and IL-10) cylokines in peripheral blood monocytes and peritoneal fluid cells from women with endometriosis. They found out thai cytokine secretion by Thl and Th2 cells is altered in these women. The shift in the balance of Thl and Th2 cells toward the Th2 arm may contribute to the derangement of an immunological defence mechanisni in endometriosis and higher activity of humoral immunity. The endometrium of endometriosis patients produces only small amounts of cytokines that regulate the activation of macrophages (IL-10 and IL-13) in contrast to the endometrium of unaffected women (37).
IL-10 can be pari of the general response to signals that leads to increased levels of many cytokines ui peritoneal fluid of women with endometriosis. Increased concentrations of IL-10 in peritoneal fluid of those women impaired physiological balance of Thl and Th2 response in peritoneal cavity and in consequence decreased secretion ofThl type cytokines. This evidence suggests that some factors releascd by peritoneal macrophage or ectopic endometnal tissue. such as elevated IL-10 in women with endometriosis, mighi explain the decrease in the production of IFN-y by T cells or by NK cells (44) . Additionally. IL-10 is ihc most important inhibitor of neopterin production. In pe.T\lot\e,a\ fluid of vjomew \w\lh e.ridome.Uios.vs, tive correlation between concentration of neopterin and IL-10 was observed. It confirms that in peritoneal fluid of women with endometriosis neopterin synthesis depends on IL-10. Consequently, in early endometriosis, higher peritoneal fluid IL-10 levels inhibit neopterin production, whereas in advanced stages when there is less IL-10, peritoneal macrophages produce more neopterin. Both, increased levels of neopterin and IL-10 in the peritoneal fluid and serum suggest an important role of these cytokines in pathogenesis of endometriosis and indicate an enhanced macrophage activity in this disease.
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